Microfracture is a popular and well-established marrow-stimulating procedure in the treatment of articular cartilage defects in the knee. Indications for the use of microfracture in arthroscopic management of chondral defects in the hip, however, remain a topic of debate and are poorly defined in the literature. The principles and techniques for treating chondral defects in the hip are primarily derived from knee arthroscopy. Although microfracture of hip chondral defects continues to grow in popularity, there have been few resources that describe and address the technical aspects of the procedure.[@bib1] In this Technical Note and accompanying video, we describe microfracture of the hip, including various tips, pearls, and pitfalls of the procedure.

Surgical Technique {#sec1}
==================

In the supine position, the anterolateral and modified anterior portals are initiated with 2 separate limited capsulotomies as previously described ([Video 1](#appsec1){ref-type="sec"}).[@bib2]1.After localizing the pathologic defect, the chondral lesion is examined using an arthroscopic probe ([Fig 1](#fig1){ref-type="fig"}). The size of the lesion is measured using an arthroscopic ruler or a shaver. Debridement of chondral flaps or chondral tissue remnants is performed with straight and curved 4.5- and/or 5.5-mm full radius shavers (Smith & Nephew, Andover, MA) ([Fig 2](#fig2){ref-type="fig"}). Margins of the lesion are determined and prepared sharply and perpendicularly with a 45° open arthroscopic curette (Smith & Nephew) ([Fig 3](#fig3){ref-type="fig"}). Calcified cartilage is removed gently without violating the subchondral bone underneath, via a 45° open arthroscopic rectangular ring curette (Smith & Nephew) ([Fig 4](#fig4){ref-type="fig"}). The tissue debris is washed out using shaver suction. The final lesion is examined globally to determine where and how many holes to create ([Fig 5](#fig5){ref-type="fig"}).Fig 1Examination of the lesion with an arthroscopic probe. Arrow heads indicate the chondrolabral junction. Black arrows indicate the articular cartilage delamination. Lesion extends from 11- to 1-o\'clock position in the left hip. The arthroscopic probe is introduced from the modified anterior portal and the camera is introduced from the anterolateral portal. The probe penetrates into the chondrolabral delamination.Fig 2Debridement of the chondral flap or chondral tissue remnants. Black arrow heads indicate the border of the articular cartilage defect. The black star is on the healthy labral tissue and the white stars are on the healthy articular cartilage. The black arrow shows the injured labrum. A straight 4.5-mm full-radius shaver (Smith & Nephew), which is introduced from the anterolateral portal, debrides the injured chondral flaps. The camera is introduced from the modified anterior portal.Fig 3Preparation of the margins of the lesion. Black arrow heads indicate the border of the articular cartilage defect. The black star is on the healthy labral tissue and the white stars are on the healthy articular cartilage. Margins of the lesion are determined and prepared sharply and perpendicularly by a 45° open arthroscopic curette (Smith & Nephew), which is introduced from the anterolateral portal. The camera is introduced from the modified anterior portal in the left hip.Fig 4Removal of the calcified cartilage over the subchondral bone. A 45° open arthroscopic rectangular curette (Smith & Nephew) removes the calcified cartilage (black arrow) over the subchondral bone. White stars are on the healthy cartilage and the black star is on the labral tissue. The curette is introduced from the anterolateral portal and the camera from the modified anterior portal in the left hip.Fig 5Determination of the possible hole locations. The final lesion is examined globally to determine where and how many holes to create. The microfracture pick is introduced from the anterolateral portal and the camera from the modified anterior portal in the left hip. The white star is on the healthy cartilage and the black star is on the labral tissue.2.Rim trimming and labral repair are performed as needed. If a femoroplasty needs to be performed, traction is relaxed to facilitate the procedure. Afterwards, traction is reapplied to perform the microfracture procedure.3.For acetabular lesions, a 90° double-angled arthroscopic microfracture pick (Smith & Nephew) is used. The working portal is chosen based on the lesion site: anterior-based portals for anterior acetabular lesions, anterolateral portal for superior acetabular lesions, and posterolateral portal for posterior acetabular wall lesions.4.For femoral head lesions, a 45° arthroscopic solid pick (Smith & Nephew) is used, and the portals are again changed based on the site of the lesion. Rotation of the lower extremity can be used to achieve a perpendicular insertion of the pick. For certain lesions, 90° solid picks can also be used ([Table 1](#tbl1){ref-type="table"}).Table 1Pearls and PitfallsPearlsPitfalls1.Perform all possible heat-generating procedures that use radiofrequency, including procedures to address ligamentum teres tears, capsular work, or bleeding control before the microfracture procedure to prevent harming the marrow cells with heat.2.Prepare the bed before fixing labral tissue to assess all aspects of the chondral injury from both the articular side and the capsular side ([Video 1](#appsec1){ref-type="sec"}).3.Use different-angle picks to ensure perpendicular insertion. For femoral head lesions, the operative extremity can be rotated to ensure a perpendicular insertion angle. Delay the microfracture procedure until the end of the overall procedure to secure the bleeding bone marrow within the joint to prevent washout.4.Labral repair or reconstruction with a good seal is important to secure the marrow clot within the joint and the lesion.5.In addition to providing stability, capsular repair is important for securing the stem cells within the joint after the microfracture procedure. To avoid possible excessive intra-articular pressure arising from marrow bleeding, separate arthroscopy portal holes on the capsule can be left alone to allow for drainage. In the repair of T- and interportal capsulotomies, leaving a little drainage hole within the capsular repair can be beneficial in this manner.1.Most of the acetabular chondral lesions are close to the acetabular rim and have a labral border. To prevent fracturing, drill 3 to 4 mm away from the rim of the acetabulum ([Fig 7](#fig7){ref-type="fig"}). It is also necessary to consider the trajectory of the anchors when determining the position of the holes to not interfere with them.2.Subchondral cysts may form as a natural progression of microfracture healing.[@bib3]3.Early weight-bearing may lead to fracture as the microfracture holes present as stress risers. Long-term non-weight-bearing can result in osteopenia and delay the patient\'s return to sporting activities.4.Skiving of the microfracture pick is prevented with perpendicular awl placement to the chondral surface and controlled malleting.5.The microfracture pick is inserted in a perpendicular fashion to a depth of 3 to 4 mm, while observing for the fatty yellow bone marrow to exit from the opened hole ([Fig 6](#fig6){ref-type="fig"}). Approximately 3- to 4-mm gaps are maintained from one hole to the next to avoid combining the holes ([Fig 7](#fig7){ref-type="fig"}). After establishing the holes with the microfracture pick, the debris is washed out to obtain open holes, connecting the marrow with the articular surface ([Fig 8](#fig8){ref-type="fig"}). After suctioning out the irrigation fluid, dense fatty marrow bleeding from the microfracture holes can be observed ([Fig 9](#fig9){ref-type="fig"}).Fig 6The microfracture pick is inserted in a perpendicular fashion to a depth of 3-4 mm, while observing for the fatty yellow bone marrow (black arrow) to exit from the opened hole. The microfracture pick is introduced from the anterolateral portal and the camera from the modified anterior portal in left hip. The white star is on the healthy cartilage and the black star is on the labral tissue.Fig 7The microfracture sites should be created approximately 3-4 mm apart to prevent combining the holes. The black arrow head shows the first opened hole. The pick is on the next hole and black point is on the following hole. Each double-headed arrow indicates the 3-4 mm distances between microfracture holes. The white star is on the healthy cartilage and the black star is on the labral tissue. The microfracture pick is introduced from the anterolateral portal and the camera from the modified anterior portal in the left hip.Fig 8After creating all the holes, the debris is removed by a shaver to obtain open clear holes (black arrows). The white star is on the healthy cartilage and the black star is on the labral tissue. The shaver is introduced from the anterolateral portal and the camera from the modified anterior portal in the left hip.Fig 9Dense fatty marrow bleeding from the microfracture site (black arrows) was observed after sucking out the irrigation fluid. The camera is introduced from the modified anterior portal in the left hip. The white star is on the healthy cartilage and the black star is on the labral tissue.

Rehabilitation Program After Hip Microfracture {#sec2}
==============================================

1.Cryotherapy packs are used immediately in the recovery room to decrease pain and inflammation. An antirotation splint can be used while sleeping to protect against shear forces.2.Continuous passive motion machines are employed for 8 hours per day for 8 weeks.3.Assisted passive range-of-motion exercises are started on postoperative day 1. Active assisted range-of-motion exercises are started on postoperative day 4. Strengthening exercises start after the 12th week.4.The patient is made to weight-bear 20 pounds flat-foot for 8 weeks, before gradually returning to full weight-bearing as tolerated ([Table 1](#tbl1){ref-type="table"}).5.Upper extremity, core, and thigh muscle strengthening can be started just hours after the operation. If all rehabilitation milestones are reached, return to competitive sports can be advised after 16 weeks.

Discussion {#sec3}
==========

The indication for microfracture of the hip is focal, full-thickness (Outerbridge grade IV), and contained lesions typically less than 2 cm^2^ in area. Further, those defects in weight-bearing areas, unstable lesions with intact subchondral bone, and focal lesions without evidence of surrounding chondromalacia in patients younger than 50 years should be considered as well.[@bib4] Conversely, some studies have demonstrated promising results even for larger-sized lesions and in the elderly population ([Table 2](#tbl2){ref-type="table"}).[@bib5] Contraindications to microfracture of the hip include partial-thickness chondral lesions accompanied by bony defects and patients who are not able to comply with the rehabilitation protocol, including patients who are unable to use their other leg for weight-bearing.Table 2Advantages and Disadvantages of the Microfracture in Hip Chondral LesionsAdvantagesDisadvantages1.Relatively easy to apply arthroscopically than extensile exposure required by other cartilage restoration procedures in hip.2.The equipment are easy to obtain.3.Indications in hip arthroscopy seems larger than other joints.1.Regenerated tissue after microfracture is fibrocartilage instead of hyaline cartilage.2.May create subchondral cyst formation.

Some authors do not recommend microfracture because of the potential formation of subchondral cysts created by destruction of subchondral anatomy ([Table 2](#tbl2){ref-type="table"}).[@bib6] Various techniques have been described for hip microfracture procedures. Drilling has some advantages, including creating less debris with a better-shaped hole that facilitates bone marrow migration to the defect.[@bib7] Some published reports, however, have raised concerns regarding thermal necrosis with drilling of the bone.[@bib8] More recently, nanofracture with small diameter and deeper subchondral penetration have demonstrated better outcomes when compared with standard awls.[@bib6]

In the knee, ease of access to the joint may allow for conversion to open or mini-open techniques for grafting procedures. In the hip, however, open management of chondral lesions requires an extensile approach, which includes surgical dislocation of the hip with trochanteric osteotomy ([Table 2](#tbl2){ref-type="table"}). Although debate persists over the indications for microfracture and its use in the hip, the procedure remains the best option currently, even for large chondral lesions and in older patients.[@bib5] Continued research on this topic and long-term outcomes are required to more clearly define the indications for microfracture of the hip.

Supplementary Data {#appsec1}
==================

Video 1This technical video explains the basic principles of arthroscopic microfracture of hip chondral lesions. A camera is introduced from the modified anterior portal in the left hip, and instruments from the anterolateral portal. The first step is the arthroscopic examination of the joint and identification and grading of the chondral lesion. Debridement of the delaminated chondral tissue is performed. To obtain perpendicular healthy chondral borders, an open rectangular ring curette is used. Abrasion of the calcified layer is performed without violating the subchondral bone. All debris is washed out and cleaned up using a suction shaver. Rim trimming and labral repair are performed as needed. Traction is released to perform a femoroplasty procedure. Contact-free relation between the femoral neck and the lesion side is obtained by gradual femoroplasty. After observing the lesion globally and approximating the possible hole locations, an arthroscopic microfracture pick is introduced and inserted into the subchondral bone to a depth of 3-4 mm at a perpendicular angle. The extraction of the yellow fatty marrow is visualized for confirmation of the penetration depth. It is important to leave 3-4 mm of space between the holes. Debris created by microfracture is washed out to obtain clean holes. After suctioning out the irrigation fluid, the marrow bleeding can be visualized.ICMJE author disclosure forms
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